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SERW d-6-HYDROXYBUTYRATE AND UREA NITROGEN AS 
INDICATORS OF BEEF COU NUTRITIONAL STATUS 
2 
P. A. Momontl, R. J. P r u i t t  and R. H. P r i t c h a r d  
2 
Department o f  Animal and Range Sciences 
CATTLE 88-17 
Sumnary 
Mature Simnental x Angus crossbred cows were f e d  d i f f e r i n g  l e v e l s  o f  n u t r i t i o n  be fo re  and a f t e r  c a l v i n g  
(mid-March t o  e a r l y  May) t o  determine i f  b lood serum Levels o f  d -0-hydroxybutyra te  (BHB) and urea n i t r o g e n  (SUN) 
cou ld  be used as i n d i c a t o r s  o f  n u t r i t i o n a l  s ta tus .  V isua l  c o n d i t i o n  scores and c o n d i t i o n  score  change were used 
as s u b j e c t i v e  app ra i sa l s  o f  cow n u t r i t i o n a l  s ta tus .  BHB l e v e l s  p r i o r  t o  c a l v i n g  were e leva ted  f o r  cows c l o s e  t o  
c a l v i n g  and those c a r r y i n g  male fetuses. SUN l e v e l s  p r i o r  t o  c a l v i n g  were h ighe r  f o r  t h i n  cows t h a t  were l o s i n g  
body c o n d i t i o n .  I f  on a low p lane o f  n u t r i t i o n  a f t e r  ca lv ing ,  BHB values were h ighe r  f o r  f l e s h i e r  cows i n  May. 
Nu d i f f e r e n c e s  f o r  e i t h e r  b lood me tabo l i t e  i n  May were observed f o r  cows f e d  h ighe r  l e v e l s  o f  n u t r i t i o n  a f t e r  
ca l v i ng .  A combinat ion o f  t he  two metabo l i tes  i n d i c a t e d  general changes i n  n u t r i t i o n a l  s t a t u s  o f  beef cows. 
Large v a r i a t i o n  among cows o f  s i m i l a r  c o n d i t i o n  made these metabo l i tes  i ncons i s ten t  i n  eva lua t i ng  smal l  
d i f f e r e n c e s  i n  n u t r i t i o n a l  s ta tus .  
(Key Words: Beef Cow, N u t r i t i o n ,  Cond i t ion  Score, Blood Metabol i tes.)  
I n t r o d u c t i o n  
past  s t u d i e s  have suggested t h a t  t he  ketone body d-B-hydroxybutyrate (BHB), uh ich  i s  de r i ved  from f a t t y  ac ids  
and used as an energy source, may be a use fu l  i n d i c a t o r  o f  cow n u t r i t i o n a l  s ta tus .  Cows f e d  d i e t s  lower i n  energy 
content  than requ i red  t o  ma in ta in  body weight would s t a r t  t o  u t i l i z e  f a t  reserves f o r  energy uh ich  may be 
monitored by  BHB. Th in  animals w i t h  l i t t l e  o r  no s to red  f a t  depos i t s  s t a r t  t o  u t i l i z e  t h e i r  own muscle t i s sues  
f o r  energy which p o s s i b l y  cou ld  be monitored by  serum urea n i t r o g e n  (SUN). The o b j e c t i v e  o f  t h i s  s tudy  was t o  
eva luate  BHB and SUN as a research t o o l  f o r  i n d i c a t i n g  beef cow n u t r i t i o n a l  s ta tus .  
Ma te r i a l s  and Methods 
Data were c o l l e c t e d  over 2 years from 129 mature, Simnental x Angus cows win tered a t  t h e  SDSU Range and 
L ives tock  Research S t a t i o n  near P h i l i p  t h a t  ca lved from mid-March t o  mid-May. I n  e a r l y  December o f  each year,  
cows were a l l o t t e d  by  age and prev ious c a l v i n g  da te  t o  a h igh  o r  low e a r l y  w in te r  n u t r i t i o n a l  t reatment.  ALL cows 
were f e d  and managed as one group from mid-February u n t i l  ca l v i ng .  W i t h i n  1 week a f t e r  ca l v i ng ,  cows were 
r e a l t o t t e d  by  c a l v i n g  date,  c a l f  sex, cow age and e a r l y  w in te r  t reatment t o  a h i g h  o r  Low l a t e  w i n t e r  t reetment 
which l a s t e d  u n t i l  " tu rnout "  on to  sumner pastures i n  e a r l y  May. N u t r i t i o n a l  t reatments were designed t o  c rea te  a 
wide range o f  cow c o n d i t i o n  scores i n  mid-March and e a r l y  May (Tables 1 and 2). V isua l  cow body c o n d i t i o n  scores 
(CS 1-9,  1 = ex t remely  emaciated) were assigned i n  February, March and May us ing  t h e  average score  o f  two 
i n d i v i d u a l s .  
I n  mid-March and e a r l y  May b lood samples were c o l l e c t e d  from cows a f t e r  feed and water were w i thhe ld  f o r  
18 hours. C l o t t e d  b lood  was cen t r i f uged  and separated serum was f rozen f o r  l a t e r  c o l o r i m e t r i c  determinat ions  o f  
serum urea n i t r o g e n  (SUN) and d-6-hydroxybutyra te  (BHB). 
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Results and Discuss ion --
E a r l y  w in te r  n u t r i t i o n a l  t reatments d i d  not a f f e c t  cow BHB l e v e l s  p r i o r  t o  c a l v i n g  i n  March (Tables 1 and 2) .  
SUN concent ra t ions  i n  March were e levated i n  cous on Low e a r l y  w in te r  t reatment du r i ng  t h e  second year when cows 
averaged one c o n d i t i o n  score Less than cows on h igh treatment.  
Since d i e t  may a f f e c t  b l ood  me tabo l i t e  Levels, the  o n l y  v a l i d  t reatment comparisons i n  May were t h e  e f f e c t s  
of e a r l y  w in te r  t reatment on cows on the same Late w in te r  t reatment.  E a r l y  w in te r  n u t r i t i o n  d i d  n o t  a f f e c t  b lood 
me tabo l i t es  if cows rece ived the  h i g h  n u t r i t i o n a l  t reatment a f t e r  ca lv ing .  I f  cows were fed  the  Low n u t r i t i o n a l  
t reatment a f t e r  c a l v i n g  (which produced more severe weight Loss). BHB and SUN i n  combinat ion i n d i c a t e d  g rea te r  
muscle breakdown f o r  cows t h a t  were th inne r  a t  c a l v i n g  due t o  Low e a r l y  w in te r  n u t r i t i o n  and g rea te r  f a t  breakdown 
f o r  f l e s h i e r  cows due t o  h igher  e a r l y  w in te r  n u t r i t i o n .  
TABLE 1. EFFECT OF 1986 EARLY AND LATE WINTER TREATMENTS ON 
COW PERFORMANCE AND BLOOD METABOLITE LEVELS 
Ea r ly  w i n t e r  t r e a tmen t  
(12/9/85-2/7/86) High LOW 
Late  w i n t e r  t r e a tmen t  
( c a lv ing -5 /9 /86 )  High Low High - Low 
No. cows 
I n i t i a l  w t ,  l b ,  12/9/85 
T o t a l  w i n t e r  weight  change 
12/9/85-5/9/86, l b  
Condi t ion  s c o r e :  
2/7/86 
3/7/86 
5/9/86 
d -8 -hyd roxybu ty r a t e ,  mg/dl 
3/7/86 
5/9/86 
Serum u r e a  n i t r o g e n ,  mg/dl 
3/7/86 
5/9/86 
TABLE 2 .  EFFECT OF 1987 EARLY AND LATE WINTER TREATMENTS ON 
COW PERFORMANCE AND BLOOD METABOLITE LEVELS 
E a r l y  w i n t e r  t r e a t m e n t  
(12/5 /86-2 /13/86)  Hinh Low 
L a t e  w i n t e r  t r e a t m e n t  
( c a l v i n g - 5 / 8 / 8 6 )  High Low H i  e h  Low 
No. cows 
I n i t i a l  w t ,  l b ,  12/5/85 
T o t a l  w i n t e r  w e i g h t  change  
12 /5 /85 -5 /8 /86 ,  l b  
C o n d i t i o n  s c o r e :  
2/13/87 
3/6/87 
5/8/87 
d - 0 - h y d r o x y b u t y r a t e ,  mg/dl 
3/6/87 
5/8/87 
Serum u r e a  n i t r o g e n ,  mg/dl 
3/6/86 
5/8/87 
Sex and day o f  g e s t a t i o n  i n f l uenced  cow BHB l e v e l s  i n  March (Table 3) .  Cows w i th  male fe tuses (average b i r t h  
weight = 93 Lb) had h ighe r  BHB concent ra t ions  than cows w i th  female fetuses (average b i r t h  weight = 87 Lb). I n  
add i t i on ,  cows c l o s e r  t o  t h e i r  c a l v i n g  date  had h igher  BHB l e v e l s  i n  March. BHB l e v e l s  decreased .04 mg/dl f o r  
each day f u r t h e r  away a  cow was from c a l v i n g  (Pc.01). SUN l e v e l s  were no t  a f f e c t e d  b y  c a l f  sex o r  day of 
ges ta t ion .  
TABLE 3 .  EFFECT OF SEX OF FETUS ON BHB 
AND SUN LEVELS I N  MARCH 
Sex o f  f e t u s  Male Female 
No. cows 
BHB, mg/dl 
SUN, mg/dl 
When cow c o n d i t i o n  score i n  March and c o n d i t i o n  score change from February u n t i l  March were used as an 
i n d i c a t i o n  o f  cow n u t r i t i o n a l  s ta tus ,  BHB Levels i n  March were s i m i l a r  f o r  a l l  c o n d i t i o n  scores (Tab le  4).  SUN i n  
March was h igher  f o r  cows i n  c o n d i t i o n  score ( 4 than cows i n  c o n d i t i o n  score  > 6. Th in  cous i n  c o n d i t i o n  score 4  
o r  Less t h a t  were l o s i n g  body c o n d i t i o n  had the h ighest  SUN leve l s ,  p o s s i b l y  i n d i c a t i n g  t h a t  t h i n  cous no longer 
had adequate f a t  s to res  and were us ing muscle t i s s u e  as an energy source. 
TABLE 4. EFFECT OF COW CONDITION SCORE IN MARCH AND CONDITION SCORE 
CHANGE ON BHB AND SUN LEVELS IN MARCH 
- - 
March condition score 
3.4 5 6.7,8 
Condition score change (Februarv-March) 
- 1 0 1 - 1 0 1 - 1 0 1 
No. cows 8 3 1 6 12 7 8 11 8 5 3 6 
BHB, mg/dl 3.9, 4. 4bc 4.4bc 4'8bc 3ab 5.8c 
SUN, mg/dl 14.3 11.0 12.7 4'3ab 11.3 11.1 12.8 
3'9bc 9.7 
8.9 11.1 
3 0bc 
Blood metabol i te Levels by condi t ion score i n  May were analyzed separately f o r  each Late winter treatment as 
d ie ta ry  n i t rogen in take has been shown t o  inf luence SUN. Nearly a l l  cows were Losing body condi t ion a f t e r  ca lv ing 
u n t i l  blood samples were co l lec ted  i n  May. Cows on low postcalving n u t r i t i o n  wi th  Lower condi t ion scores i n  May 
were metabol iz ing Less f a t  as ind icated by Lower BHB Levels (Table 5). No d i f ferences i n  May BHB or SUN values 
were observed among condi t ion score groups f o r  cows fed the high Level of Late winter n u t r i t i o n  (Table 6). 
TABLE 5. EFFECT OF COW CONDITION SCORE IN MAY ON BHB AND SUN LEVELS 
FOR COWS ON LOW LATE WINTER TREATMENT 
Mav condition score 
2 3 4.5 
No. cows 
d- B-hydroxybutyrate , mg/d.l 
Serum urea nitrogen. mg/dl 
TABLE 6. EFFECT OF COW CONDITION SCORE IN MAY ON BHB AND SUN LEVELS 
FOR COWS ON HIGH LATE WINTER TREATMENT 
-- 
May condition score 
No. cows 
d- 6-hydroxybutyrate , mg/dl 
Serum urea nitrogen, mg/dl 
I n  conclusion, a combination of BHB and SUN more accurately ind icate cow n u t r i t i o n a l  s ta tus than e i t h e r  one 
ind iv idua l l y .  While these blood metabolites are useful i n  determining wide dif ferences i n  n u t r i t i o n a l  status, 
they have Limited value i n  consis tent ly  determining small di f ferences due t o  Large v a r i a t i o n  among cows of s im i la r  
condit ion. 
